The aim of the paper is to explore the possibilities of detection and reduction of land degradation in Smarde municipality rural territory (56°57′18″ N; 23°20′17″ E). To carry out land degradation prevention measures, initially the territories of degraded land should be determined. This paper highlights the field inspection method. For territory inspection a model was used that gave the opportunity to identify degradation types with their characteristic features and possibilities to reduce the land degradation. The territory of Smarde municipality rural territory was inspected in nature and degraded territories identified. The costs of land degradation elimination depend on the type of land degradation. In territories where the land degradation reduction or elimination has been done, its control has to continue in order to stop the development of land degradation.
Introduction
There are several land use and protection issues that in the existing legislation are not sufficiently regulated, but regulation is necessary to ensure the sustainable use of land, for example, land-use principles and state and local government role in the land management. Currently, laws and regulations are rather fragmented, or there does not exist an adequately defined framework for land degradation.
Experience of other countries shows that a country with a small territory or for economics usable land area (Denmark, Finland, Switzerland, Austria) rather strictly regulates land use and protection issues. No. 564), the country's growth prerequisites and tasks are defined. In the section "Reasonable use and preservation of natural environment" of the National Development Plan as challenges are defined -promotion of biodiversity and conservation of protected areas, as well as promotion of degraded territory remediation and revitalization.
In the European Commission's agenda and documents only in recent years there have appeared issues of land degradation. The European Commission on 22 September 2006 approved the guidelines of thematic strategy of soil protection and developed the draft of directive on soil protection 'Directive, which establishes a framework for the protection of soil and amending Directive 2004/35/EC' (Zemes politikas ...., 2008). In these documents it is stressed that soil degradation is a serious problem across Europe, and studies show that the degradation rates could further increase. The soil can be considered essentially a non-renewable resource. Any damage to the soil structure also damages other environmental elements and ecosystems. Soil biodiversity assessment and biological monitoring is required to correctly assess soil degradation and correlated risks, as well as soil quality (Aksoy et al., 2017; Squire et al., 2015) .
In recent years, increasing attention is being paid to sustainable land use issues (Fischer, Turner et al., 2016) , but also in Latvia the land degradation processes are taking place. The cause of land degradation could be the formation of bushes on agricultural land, coastal erosion, lack of maintenance of drainage systems and land bogging, pollution, landslides, abandonment of built-up areas and the soil degradation. On the other hand, types of soil degradation are: soil erosion, soil compaction, decline of organic matter in the soil, loss of soil biodiversity, decrease of soil pH level, and soil pollution (Lapina & Baumane, 2015) .
It is important to determine the land degradation and to take measures to prevent it. To carry out land degradation prevention measures, initially the territories of degraded land should be determined. These territories can be identified differently, for example, performing field works like field inspection or performing data analysis. This paper highlights the field inspection method.
The aim of the paper is to explore the possibilities of detection and reduction of land degradation in Smarde municipality rural territory. To achieve the aim, the following tasks were set:
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• to carry out field inspection;
• to identify the approximate costs of the land degradation prevention.
Materials and Methods
The research territory which was inspected is located in Northwest side of Engure municipality and is located behind the Slokenbeka Manor (56°58′39″ N; 23°13′34″ E), about 7 km away from the Tukums city center, and is bordering with Smarde municipality rural territory borders and is located next to the Tukums airfield. Approximate area of inspected territory is ~ 3 000 ha.
For territory inspection a theoretical model was used that gave the opportunity to identify degradation types with their characteristic features and possibilities to reduce the land degradation. In Smarde municipality rural territory 7 types of degradation were observed: agricultural land overgrowing with bushes, land bogging, land pollution, excessive cutting of forests, abandonment of buildings and land, coastal erosion and soil degradation. For all of these degradation types a theoretical model of solutions of how to prevent degradation was developed.
The theoretical model for reduction of land degradation:
Agricultural land overgrowing with bushes
To effectively prevent this type of land degradation and prevent the loss of valuable agricultural land territories, it is necessary to:
• Make effective use of agricultural land;
• Clear the territories which are overgrown with bushes;
• Reforest territory where the scrubland amount reached significant areas and height;
• Perform deforestation on a regular basis and make regular follow up of risk areas;
• Control the territories of agricultural land which are located in the immediate vicinity of forest areas;
• Introduce sanctions against individuals who have maliciously or inadvertently contributed to the land overgrowth with bushes.
Land bogging
The necessary measures to stop the land bogging up process and prevent the loss of valuable land that would be used for economic activities and gain of benefits from them are:
• More efficient use of land;
• Prevent deforestation where this would contribute to land bogging up process;
• Drainage system installation;
• Elaboration of drainage systems if they are installed, but do not work;
• Introduction of sanctions against individuals who have maliciously or inadvertently contributed to the land booging up process.
Land pollution
Pollution is one of those things, without which in today's overpopulated world it is not possible to exist and there will always be territories that are contaminated, however, there should be some specially designated areas, intended for pollution and contamination which should be controlled and limited. Pollution may arise from abandoned buildings, industrial buildings, improper economic activities and improper use of agricultural chemicals. To prevent pollution it is necessary to:
• Terminate pollution;
• If the pollution is already formed and there is no possibility to terminate it, it should be controlled to discourage the expansion of pollution;
• Use properly the agricultural chemicals;
• Destruct the buildings and their polluting elements, or recycle them effectively;
• Introduce sanctions against individuals who have maliciously or inadvertently contributed to the land pollution.
Excessive cutting of forests
The necessary measures to prevent this type of land degradation effectively and to prevent the formation of bogged up territories are:
• Deforestation control;
• Deforestation only at designated places;
• Eradication of illegal felling area formation; • Afforestation; • Introduction of sanctions against individuals who have maliciously or inadvertently contributed to excessive cutting of forests.
Abandonment of buildings and land
Buildings and land abandonment is one of the basic factors that causes land degradation formation because if the land and building on it is effectively used for business purposes or just being cultivated, there does not form polluted soil, huge industrial building slums and territories that are overgrown with bushes. The necessary measures to prevent this type of land degradation effectively are:
• Demolition of buildings and the use of land for other purposes; • Introduction of sanctions against individuals who have maliciously or inadvertently contributed to abandonment of buildings and land.
Coastal erosion
Latvia is bordering with the Baltic Sea, therefore it is typical in this country to have coastal erosion, which is one of the types of land degradation. Coastal erosion does not occur merely at sea coast, but also in rivers and lakes, which have frequent changes in water level and, of course, annual flooding, and less frequently ongoing floods. The necessary measures to prevent coastal erosion are:
• Strengthening of sea coastal in risk areas;
• Water level control of rivers and lakes;
• Strengthening of river and lake coasts in risk areas;
• Establishment of drainage systems in risk areas;
• Introduction of sanctions against individuals who have maliciously or inadvertently contributed to costal erosion.
Soil degradation
Formation of soil degradation is promoted by incorrect farming, lack of drainage systems and other factors. The necessary measures to prevent this type of degradation are:
• Efficient and proper farming;
• Regular land treatment and cultivation;
• Soil elaboration;
• Installation or improvement of drainage systems;
• Introduction of sanctions against individuals who have maliciously or inadvertently contributed to soil degradation. These land degradation solutions for the seven causes of land degradation are the ones that would put an end, control or prevent land degradation from occurring, except for a solution to impose sanctions, which is the ultimate tool when the land degradation process has already occurred and the guilty party has to be punished.
If the landowner does not eliminate the consequences of land degradation himself, but invite such service provider, then separately for each unit of land there are costs offered for the land degradation prevention, as well as prices available currently on the market for such services. Land degradation costs are summarized by the competitive dialogue between the providers that offer this kind of services.
In nature we inspected the territory of Smarde municipality rural territory and identified 25 degraded territories. This paper highlights five of these territories.
Results and Discussion
The first territory is named Jumji, with cadastral designation 9082 004 0178 and total area of 3.89 ha from which 0.95 ha is degraded. Type of land degradation is agricultural land overgrown with bushes. This degraded territory would require clean up from the bushes for successful use of agricultural land. Scrub cutting for 0.95 ha territory, if the sawn timber is retained, would cost 200 -250 euros, according to the price survey; if the sawn timber is not retained but returned to the service provider, it would serve as a service fee and then the costs for the owner are minimal or hardly any. Figure 1 shows the real estate Jumji, in which the degraded territory is hatched.
The second territory is named Kursedvare, with cadastral designation 9082 012 0057 and total area of 7.33 ha from which 3.53 ha is degraded. Types of land degradation are agricultural land overgrown with bushes and insufficient drainage system maintenance that have led to land bogging. This degraded territory would require clean up from the bushes and drainage system cleaning in order to successfully use the agricultural land. Scrub cutting for 3.51 ha territory [Type here]  Introduction of sanctions against abandoned land and building owners;  Introduction of sanctions against individuals who have maliciously or inadvertently contributed to abandonment of buildings and land.
Coastal erosion
 Strengthening of sea coastal in risk areas;  Water level control of rivers and lakes;  Strengthening of river and lake coasts in risk areas;  Establishment of drainage systems in risk areas;  Introduction of sanctions against individuals who have maliciously or inadvertently contributed to costal erosion.
Soil degradation
 Efficient and proper farming;  Regular land treatment and cultivation;  Soil elaboration;  Installation or improvement of drainage systems;  Introduction of sanctions against individuals who have maliciously or inadvertently contributed to soil degradation.
These land degradation solutions for the seven causes of land degradation are the ones that would put an end, control or prevent land degradation from occurring, except for a solution to impose sanctions, which is the ultimate tool when the land degradation process has already occurred and the guilty party has to be punished.
Results and Discussion
The first territory is named Jumji, with cadastral designation 9082 004 0178 and total area of 3.89 ha from which 0.95 ha is degraded. Type of land degradation is agricultural land overgrown with bushes. This degraded territory would require clean up from the bushes for successful use of agricultural land. Scrub cutting for 0.95 ha territory, if the sawn timber is retained, would cost 200 -250 euros, according to the price survey; if the sawn timber is not retained but returned to the service provider, it would serve as a service fee and then the costs for the owner are minimal or hardly any. Figure 1 shows the real estate Jumji, in which the degraded territory is hatched. The second territory is named Kursedvare, with cadastral designation 9082 012 0057 and total area of 7.33 ha from which 3.53 ha is degraded. Types of land degradation are agricultural land overgrown with bushes and With bushes overgrown agricultural land Figure 1 . Agricultural land overgrown with bushes in the real estate Jumji. and drainage system cleaning for 0.02 ha territory would cost 200 -250 euros according to the price survey, but if the sawn timber is returned to the service provider, then it would serve as a service fee and then the costs for the owner are minimal or hardly any. Figure 2 shows the real estate Kursedvare, in which the territory overgrown with bushes is hatched and the insufficiently maintained drainage system is highlighted.
The third territory is named Zemnieki, with cadastral designation 9082 004 0126 and total area of 2.62 ha from which 0.05 ha is degraded. Type of land degradation is abandonment of buildings. This degraded territory would require clean up from clean up from the bushes and drainage system cleaning in order to successfully use the agricultural land. Scrub cutting for 3.51 ha territory and drainage system cleaning for 0.02 ha territory would cost 200 -250 euros according to the price survey, but if the sawn timber is returned to the service provider, then it would serve as a service fee and then the costs for the owner are minimal or hardly any. Figure 2 shows the real estate Kursedvare, in which the territory overgrown with bushes is hatched and the insufficiently maintained drainage system is highlighted. The third territory is named Zemnieki, with cadastral designation 9082 004 0126 and total area of 2.62 ha from which 0.05 ha is degraded. Type of land degradation is abandonment of buildings. This degraded territory would require clean up from debris. Debris removal for this territory would cost approximately 10 000 euro. Figure 3 shows the real estate Zemnieki. The fourth territory is named Pauri, with cadastral designation 9082 009 0026 and total area of 10.03 ha from which 0.27 ha is degraded. Types of land degradation are agricultural land overgrown with bushes (in this territory it is 0.04 ha) and land pollution (in this territory -0.23 ha). This degraded territory would require clean up from the bushes for successful use of agricultural land. Scrub cutting for 0.04 ha territory, if the sawn timber is retained, according to the price survey, would cost up to 50 euros and the polluted territory clean up would cost from 5 000 -5 500 euro. Figure 4 shows the real estate Pauri.
Insufficiently maintained drainage system
With bushes overgrown agricultural land
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Insufficiently maintained drainage system With bushes overgrown agricultural land Figure 2 . Agricultural land overgrown with bushes and insufficiently maintained drainage system in the real estate Kursedvare.
[Type here] insufficient drainage system maintenance that have led to land bogging. This degraded territory would require clean up from the bushes and drainage system cleaning in order to successfully use the agricultural land. Scrub cutting for 3.51 ha territory and drainage system cleaning for 0.02 ha territory would cost 200 -250 euros according to the price survey, but if the sawn timber is returned to the service provider, then it would serve as a service fee and then the costs for the owner are minimal or hardly any. Figure 2 shows the real estate Kursedvare, in which the territory overgrown with bushes is hatched and the insufficiently maintained drainage system is highlighted. Figure 2 . Agricultural land overgrown with bushes and insufficiently maintained drainage system in the real estate Kursedvare.
The third territory is named Zemnieki, with cadastral designation 9082 004 0126 and total area of 2.62 ha from which 0.05 ha is degraded. Type of land degradation is abandonment of buildings. This degraded territory would require clean up from debris. Debris removal for this territory would cost approximately 10 000 euro. Figure 3 shows the real estate Zemnieki. The fourth territory is named Pauri, with cadastral designation 9082 009 0026 and total area of 10.03 ha from which 0.27 ha is degraded. Types of land degradation are agricultural land overgrown with bushes (in this territory it is 0.04 ha) and land pollution (in this territory -0.23 ha). This degraded territory would require clean up from the bushes for successful use of agricultural land. Scrub cutting for 0.04 ha territory, if the sawn timber is retained, according to the price survey, would cost up to 50 euros and the polluted territory clean up would cost from 5 000 -5 500 euro. Figure 4 shows the real estate Pauri. The fifth territory is named Eglites, with cadastral designation 9082 004 0071 and total area of 6.48 ha from which 1.67 ha is degraded. Types of land degradation are agricultural land overgrown with bushes (in this territory it is 1.55 ha) and insufficient drainage system maintenance -ditch overgrown with bushes (in this territory -0.12 ha). This degraded territory would require clean up from the bushes and drainage system cleaning for successful use of agricultural land. Scrub cutting for 1.55 ha territory and drainage system cleaning for 0.12 ha territory according to the price survey would cost 430 -450 euros, but if the sawn timber is returned to the service provider so that it would serve as a service fee, then the cost for owner is minimal or hardly any. Figure 5 shows the real Figure 3 shows the real estate Zemnieki.
The fourth territory is named Pauri, with cadastral designation 9082 009 0026 and total area of 10.03 ha from which 0.27 ha is degraded. Types of land degradation are agricultural land overgrown with bushes (in this territory it is 0.04 ha) and land pollution (in this territory -0.23 ha). This degraded territory would require clean up from the bushes for successful use of agricultural land. Scrub cutting for 0.04 ha territory, if the sawn timber is retained, according to the price survey, would cost up to 50 euros and the polluted territory clean up would cost from 5 000 -5 500 euro. Figure 4 shows the real estate Pauri.
The fifth territory is named Eglites, with cadastral designation 9082 004 0071 and total area of 6.48 ha from which 1.67 ha is degraded. Types of land degradation are agricultural land overgrown with bushes (in this territory it is 1.55 ha) and insufficient drainage system maintenance -ditch overgrown with bushes (in this territory -0.12 ha). This degraded territory would require clean up from the bushes and drainage system cleaning for successful use of agricultural land. Scrub cutting for 1.55 ha territory and drainage system cleaning for 0.12 ha territory according to the price survey would cost 430 -450 euros, but if the sawn timber is returned to the service provider so that it would serve as a service fee, then the cost for owner is minimal or hardly any. Figure 5 shows the real estate Eglites, in which territory overgrown with bushes is hatched and the insufficiently maintained drainage system is highlighted.
During the territory inspection, the following degradation-promoting factors were identified:
• Scrub formation on agricultural land;
• Insufficient maintenance of drainage systems and land bogging;
• Abandonment of land, including the built-up area;
• Pollution (pesticides and fertilizers or chemicals). As the most common problems were detected agricultural land overgrowing with bushes and lack of maintenance of drainage systems that have led to land bogging. These two types of degradation are easier to eliminate than pollution and abandonment of built-up area, and costs are significantly lower, too.
The costs of land degradation elimination were calculated per hectare for territories where scrub formation on agricultural land and lack of maintenance of drainage systems and land bogging were observed. Aaccording to the price survey, the average price of clean-up of one hectare which is overgrown with bushes is 250 euros.
Costs of land degradation elimination, in territories of built-up area abandonment and polluted territories, is estimated for 10 m 3 . Construction waste and debris removal costs for 10 m 3 are 200 euros. Pollution was detected in one unit of land. Pollutant is any substance that enters into the environment by human activities or natural processes, and which has harmful effects on living organisms. Environmental degradation means that the environment becomes unusable for its intended aims or if the living organisms and their community development are delayed. Environmental pollution and degradation can be caused by chemicals, physical agents or undesirable development of living organisms (biological factors) (Vides piesārņojums un.., [b.g].). Pollution removal would cost around 5000 -5500 euros.
Conclusions

1.
Field inspection is one of the best ways to detect the land degradation. 2. Using the field inspection method, as the most common problems were detected agricultural land overgrowing with bushes and lack of maintenance of drainage systems that lead to land bogging.
it is 1.55 ha) and insufficient drainage system maintenance -ditch overgrown with bushes (in this territory -0.12 ha). This degraded territory would require clean up from the bushes and drainage system cleaning for successful use of agricultural land. Scrub cutting for 1.55 ha territory and drainage system cleaning for 0.12 ha territory according to the price survey would cost 430 -450 euros, but if the sawn timber is returned to the service provider so that it would serve as a service fee, then the cost for owner is minimal or hardly any. Figure 5 shows the real estate Eglites, in which territory overgrown with bushes is hatched and the insufficiently maintained drainage system is highlighted. Figure 5 . Agricultural land overgrown with bushes and insufficiently maintained drainage system in the real estate Eglites.
During the territory inspection, the following degradation-promoting factors were identified:  Scrub formation on agricultural land;  Insufficient maintenance of drainage systems and land bogging;  Abandonment of land, including the built-up area;  Pollution (pesticides and fertilizers or chemicals).
As the most common problems were detected agricultural land overgrowing with bushes and lack of maintenance of drainage systems that have led to land bogging. These two types of degradation are easier to eliminate than pollution and abandonment of built-up area, and costs are significantly lower, too.
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With bushes overgrown agricultural land Figure 5 . Agricultural land overgrown with bushes and insufficiently maintained drainage system in the real estate Eglites. 4. In territories where the land degradation reduction or elimination has been done, the control has to continue in order to stop the development of land degradation, because not always it is possible to completely prevent land degradation, without repetitive prevention measures.
